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BSSULTS 07 T1BST IBZLLZS& JUTO AQPI7XR T3BSTS IX JXB0MX, 

LINCOLH, iBD NZXIDOKi COtJTOIXS, HUSO

By 

Vllliam 0. Valtoa

XXTS02X709IQX

The tf. S. Geological Surrey, in cooperation with aad at the reqieet 

of the Bureau of Beolaaatioa, ia inreetigeting the gronadVwater reeouroee 

of aereral areaa ia the Snake Hirer Plain. &e ttadiea are aa integral 

part of the Bureau of Beelamatioa1 a ccmprehenaire iareatifatioa aad 

eraltiatioa of tcodereloped lead aad water reaotoroea of the upper aad 

middle Snake Hirer Baaia* laia report eonariaee the reaulta of the 

1957 teat-drilling program of the teeam of Heclamation along the Kilner- 

hooding Oaaal ia Jerome aad Lincoln Oountiea. Data oa grouao>¥ater lerela 

ia areaa of Lincoln aad Xiaidoka Oouatiaa where obterratioa walla were 

not available were alto obtained. She inreatigation iaolvded drilling 

6 teat aad 2 obaerratioa walla aad pumping 5 walla to eomptte aqalfer 

eharaoteriatiea, aad waa made to determine the feaeibility of deielopiag 

l*rga grounoVwater tuppliaa from walla ia that area*

Inapeotion of teat drilling aad most water-leral, diaeharga* aad 

atmoipjierio-preaaure meaattremeata daring the aquifer teata were ¥7
!

K« H. fowler aad V. 0. Valtoa under the auperriaion of X« §.  Oroathwaite

aad aaaiited by other peraoaael of the TT« S. Oeologieal Sttrnay. fail

report waa prepared under the Immediate auperriaion ef M. J. Kuadorff ,<
diatrict geologiat, TT. 8, Oeoltgioal Sirrer, Ground Vater Braaoht 

Idaho. Work ia Idaho ia under the general wperriaioa of i. X. Sayre, 

chief of the Ground Vater Branch.



Scope of report :

The report describes the conditions encountered during test drill 

ing and the data collected during 5 aquifer tests* Aquifer-fee at data

were analysed to determine the specific capacities of pumped veils and
\

the coefficients of transmissiDility of the Snake Elver basalt in the

vicinity of 5 test veils. Well-construction data vere reviewed in

relation to the performances of these test veils, and well-loss constants 

vere determined using step-test data. The results of this investigation 

and information obtained from studies in other parts of. the plain vere 

used for estimating the potential yields of the 5 test veils and for 

evaluating the effects of pumping of the veils on water levels in the 

area*

Well logs and easing records for the 6 test veils and 2 observation 

veils are given in graphic form in the appendix to this report together

with aquifer-test data, including pumping rates, drawdown data and,/; ' :

graphs of water levels and atmospheric pressures. The locations of the 

veils are shown in figure 1.
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Well-mart) ering syatem

The veil-numbering system used in Idaho indicates the locations of 

veils vithin the official rectangular subdivisions of the public lands, 

with reference to the Boise baseline and meridian. The first two seg 

ments of a number designate the tovnshijr and range. The third7 segnent 

designates the section and is followed by tvo letters and a numeral, 

which indicate the quarter section, the to-acre tract, and the serial 

somber of the veil vithin the tract* Quarter sections are lettered a, 

b, c, and d in count erelo ckvi se order, from the northeast quarter of 

each section (see* diagram). Vithin the quarter sections itO-acre tracts 

are lettered in the same manner. Veil 3S-322WL2cdl is in the SSfeSV£ 

sec. 12, T. 3 S., E. 32 X., and is the first veil visited in that tract*
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Cable-tool (percussion) rigs tfs^a us*d for drilling the tesu and 

observation wells* The drill-ars 3 Isgs and ctns^rus*ion feat-ores of the 

wells are represented graphically in figures 2-9« Drilling records are 

given in table 1. Samples of cuttings ware jsbtained at 5"fo°* intervals 

from aH drill holes * Frequent inspections of drilling-, and measure 

ments of depths of wells 9 lengths of casing, water

of wells from Tert-isal altaamen-s were mada by *&3 U. So. Geological 

Surrey and the Bureau of Beclamntlon.

and deriations

Most of the drilling was in Snake

through gray, reddishf-or3wn0 and orown,

basalt occurs in dense to porcius~:and

and broken flow sheets. Beds of cinders and

basalt which ranges from 

to brick-red in color. The

vesicular or rough, angnlar

windblown, lacustrine, and

alluvial sediments are intercalated in the basalt* Some of the sedi-.

mentary ihterbeds were unstable 9 especially iihere they occurred below
»,

the water table, and casing was needed at some places to prevent caving.

An unbroken unit of the basalt itself in'relatively impermeable, but 

porous^, permeable zones along contacts between separate flows a and joints

and other fra®tur*a yield and transmit large

wellso Jae water-bearing openings differ gnsatly in size and are irreg 

ularly diattibtited :*nd interconnected*

amounts of grooaa water
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¥oll ( 

8oad7 clay aatorials between tho dopths of 29 sad 36 foot, 82 oad 

90 foot, 1*1 aad 157 foot, and IS* and 198 f sot were mutable sad cared 

lato tho hole. To prerent caring, especially froa tho soao below tho 

water tablo (188-198 foot). 202 foot of 16-inch X.D. casing vas sot to a 

depth of 201 foot. Tho drillor roportod losing 95 poreoat of tho cut 

tings while drilling between tho dopths of 2*5 aad 25? foot.

Vail £&

Drilliag ooadltioas in tho basalt wore dot uaususl aad oaly 10 foot of 

surface oasiag vas sot at 8.* foot. Tho drillor roportod losing 90 

poreoat of cuttings while drilling between tho dopths of a5 sad 221 

foot.

mAi t

Clajsgr but vator-boariag aatorials voro oaootoEttovod botwoea tho

dopths of 151 aad 166 foot, ffho static vatozt lorol (porehod water tablo) 

la this soao was lU8 foot bolov land sorfaeoJ Tho regional water tablo 

vas oaoovatorod at a dopth of 226 foot. To prevent oaring froa tho 

01*707 soao (151^166 foot) aad from a loess cinder soao (166-170 foot)

209*5 f«ot of lo^iaeh Z.B. oasiag vas sot to a dopth of 208.* foot.

Perched water (leakage froa tho Hilnor-Ooediag canal about 100 foot oast 

of tho vail aad froa nearby irrigation ditches) could bo heard ruaniag 

iato the) vail until a few weeks after tho irrigation season. Tho drillor 

roportod losiag 90 poreoat of cuttings while drilling between tho dopths 

of 262 aad 270 foot.
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Veil 8S-19B-5dal (T1M5)

Water-tearing silty sand was encountered between the depths of 206 

and 223 feet* The static water level (perched water table) In this zone 

was 208 feet below land surface, foe regional water table was encountered 

at a depth of 258 fee to To prevent caving In the silty sand zone (206- 

223 feet) the 20-Inch hole was drilled to 277 feet and the lower 5 feet 

of hold was filled with concrete. Eighty feet of l6-ineh I.E. casing was 

set in the well to a depth of 277 feet* The concrete was allowed to core 

for 2H- hours and a 1 6-inch hole was drilled througi the concrete and down 

to 329 feet* The driller reported losing 80 percent of cuttings while 

drilling between the depths of 297 and 310*

Wen QS-iqjUgqbPl (TW-6)

To prevent earing of loose basalt and cinders between the depths of 

11*1 and 13*1 feet, 136 feet of l6-ineh I.D. casing was set In the 20-inch 

hole to a depth of lj#- feet* The 1 6-inch casing was perforated 'between 

the depths of 11^ and 13^ feet* The perforations are JxlJ inch slots, 

8 slots per row, and the rows are spaced 6 inches apart* The driller 

reported losing 95 percent of cuttings while drilling between the depths 

of 125 and 137 feet, and 8QT percent of cuttings while drilling between 

the depths of 195 and 200 feet*

Veil 6s-lQl-l*fcel £g*-7)

To prevent caring from the sand zone (91-96 feet) and other loose 

materials, 107*5 feet of 18-inch I*B* casing was set in the 20-inch hole 

which was drilled to 105 feet. The casing was driven to a depth of 106
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feet* in 18-inch hole was drilled to a deptOi of 175<>5 and a 10-inch 

pilot hole was drilled from that depth to 191 feet* Drilling in the 

basalt "between the depths of 96 and 105 feet and 128 and l66 feet was 

slow. Caring from a loose zone between the depths of 1JO and 191 f«*t

made drilling an 18-inch hole very difficult 

tion decided to abandon the hole* The water

the wen.

Veil

To prerent caving of loose material and

and the Bureau of flftr1,fln»- 

table was not reached by

to keep ground air from

moving in and out of the hole in response to changes of atmospheric 

pressure, *&5»9 feet of 6 5/S-inch OoJU casing was set in the well* 

(Movement of ground air is detrimental to the use of a well for 

observational purposes). The casing was perforated between the depths 

of H2Q and W* feet* The perforations are 3/8a& inch slots spaced 10 

to a row, and rows are spaced 2 feet apart*

Veil qS~2-SS-17cal

To prevent movement of ground air in and. 

of loose materials, 333.7 feet of 6 5/8-inch 

10-inch hole. The casing was perforated between 

330*7 feet* The perforations are 3/8x6 inch 

and the rows are spaced 2 feet apart*

out of the hole and caving 

O.D. casing was set in the

the depths of 310*7 and 

slots, 10 slots in a row,
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OF THERMS

The hydraulic properties of an aquifer are commonly expressed in 

terms of the coefficients of transmlssibility,, T 9 and storage, S* The 

coefficient of transndssibility is defined as the rate of flow of water 

in gallons per day through a vertical strip of the aqtdfer 1-foot wide 

and extending the full saturated thickness of the aquifer under a 

hydraulic gradient of 100 percent (l foot per foot) and at the prevail 

ing temperature of the water « The coefficient of storage of an aquifer 

is defined as the volume of water it releases from or takes into storage 

per unit surface area of the aquifer per unit change in the component of 

head normal to that surface and is expressed as a decimal fraction*

The yield of a well may be expressed in terms of its specific 

capacity. The specific capacity of a well is defined as the yield of 

the well in gallons per minute per foot of drawdown. Specific-capacity 

data should include the factors of time and discharge "because the 

specific capacity of a well varies both with the duration of pumping and 

with the pumping rate*

The drawdown in a pumped well has two components, the head loss doe 

to the laminar flow of water in the aquifer towards the well and the head 

loss (well loss) resulting from the turbulent flow of water in the aqui 

fer in the immediate vicinity of the well, through the well screen, and 

in the well casing* Veil loss, in feet, may be represented approximately 

by the following relationship) (Jacob, C* X., 19^7 )j

well loss = CQ?
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where C is the "'well-loss 18 constant^ its dimensions being aec2/ft5, 

Q is the rate of pumping in eubis feet per secondo A decrease in the 

specific capacity of a veil with an increase in the pumping rate indi 

cates well loss*

Because water levels in wells in the Snuka Hirer basalt are affected) 

"by fluctuations in atmospheric pressure, drairdown data must be adjusted 

for changes in atmospheric pressure before they are used to determine the

hydraulic properties of the aquifer. As the atmospheric pressure

increases the water level falls, and as the atmospheric pressure decrease* 

the water level rises. The ratio of the change in water level, in feet, 

in a well to the change in atmospheric pressiire, in feet, is known as the 

barometric efficiency (B 0E.) of the well and is usually expressed as a 

percentage* The barometric efficiencies of 4 test wells were determined 

by comparing prominent atmospheric-pressure fluctuations with correspond 

ing water-level changes during time intervals when water levels were 

unaffected by pumping.

DESCEIPTIOU AUD MALI SIS 0! TEST BATA

Tests on most wells were limited in duration to 8> hours by the cost 

of pumping and available funds  Water levels were measured manually with

a steel tape or with an electric water-level

pumps vrere used in the tests and the rates of pumping were measured by 

freely discharging or submerged orifices at or near the ends of the dis 

charge pipes* Atmospheric-pressure fluctuations were recorded by an auto 

matic ndcrobaroBeter.

indicator. Deep-well turbine
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Eecovery data were used to determine the coefficient of transmlss- 

Ibillty of the aquifer "because such factors as changes in pimping rates, 

sligit development of wells during pumping, and pump failures, produced 

erratic time-drawdown data. The modified nonequiliDrlum formula (Cooper 

and Jacob 9 19^6) and a method described Toy 7erris 9 (1951) were used to 

compute the coefficients of transmissibility from semilogarithmie graphs 

of time-recovery data* Veil-loss constants were determined from step- 

test data (Jacoo, 19**7).

Details of tests are given in table 2» The results of the tests 

made on test wells, 19 2, ^ 9 5 9 and 6 are summarized in tables 2 and 3* 

Aquifer-test data are given in the appendix*
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Table 3.   Coefficients of transmissibilitys, 

well-loss constant s 9 and barometric efficiencies.

Coefficient We 
Veil number of trans-

UoSoQ-oS.

5S-17B-26acl

6S-1SB- Tbcl

7S-19B-19aal

SS-19B- 5dal

9S-49S-25bbl

UoS.3«Eo miaaibility /I 
(«od/ft^ V

W^-l 3*6ad06

TV-2 3*^xLO^

TV^ 8.6xl06

TV-5 5«OadO

TV 6 2o2adO

11-lsss Barometric 
onstant ^iciency 
flC2/ff^ (percent) _oe-yrt; ; Ma^ ju.!^

0.01 SO

0*1^

57

0.21^* 55 56

71 55

Depth of 
penetration 

B belov water
e table tf

i 
77

62

*

72

109

fl«tr)

i/ See page 17  

Veil 5S-17B-26ael

The coefficient of transmissibility of the basalt aquifer was cal 

culated (see figure 11) to be 3 » 6x10 gallons per day per foot (gpd/ft) 

using the recovery data given in table *t. The specific capacity of the 

veil for a pumping period of 3 hours and a pumping rate of 2 9 030 gpm is 

1 9 360 gallons per minute per foot of drawdown (gpm/ft) 0

The veil-loss constant, 0 001 9 computed from step-test data (veil was 

pumped at constant fractions of full capacity for 1 hour periods at 

beginning of test) 9 is very lov and the veil loss for a pumping rate of 

2 t 030 gpme 0»22 foot, is small in comparison to the total drawdown of 

1.1*9 feet. Veil 5&-17&-26WL extends 77 feet belov the water table. The 

specific capacity of the veil is about as high as aquifer conditions per 

mit for the depth of penetration.
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Vail 68-lgl-7bel

Tha coefficient of transmissibilitjr of the basalt aquifer vas cal 

culated (see figure 13) to ba 3o*tad.O gpd/ft using tha recovery data 

girea in tabla 5* *h« specific capacity of tha vail for a propping 

period af 5 hours and a pimping rate of 1,820 gpm is ^57 gp»/ft.

She well-loss constant, 0.1^f computed from step-test data (vail 

vas pumped at constant fractions of full capacity for short periods at

tha beginning of the test), is relatively and tha vail loss far a

pimping rate of 1,820 gpm, 2.23 feat, is an appreciable part of tha 

total drawdown of 3*98 feet. She casing in vail 6&»1£&»7*°1 does not 

extend belav tha vatar tabla (figure 3)* *h« val^-less constant far 

vail 5S-17a-26ael (0.01) is much smaller than that far vail 68-lflB-7bol 

(0.1*0. The casing in vail 5S-iyi-26acl extends balov tha vatar tabla 

and tha coefficient of transaissibility of the basalt is abaut tha saaa 

in tha ricinity of both vails. It is possible that vail 6*S-l8S-7»el 

only ps-rtially penetrates a permeable zone in tha basalt (depth of 

penetration belov the vater table of vail 6s4l8B»7bol9 6$ feet, is lass 

than that of vail 5&-17!-26ael, 77 feat) and as a result the area through 

which vatar enters tha vail is limited. The specif ie capacity of tha 

vail night ba increased if tha vail vara deepened abaut 20 faat. Deepen 

ing of tha vail, hoverer, asgr net be justifiiA because the dravdovn for

a puBpimg rate af ^ cubic faat par second is 

vail at its present depth.

smll, only ^ faat, vith the
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Well 7S-lo,B-19aal

The coefficient of transaisslbility of the "basalt aquifer was cal 

culated (see figure 15) to 1)e 8.6x3.0 gpd/ft using the recovery data 

giTen in table 6* The specific capacity of the veil for a pooping 

period of & hours and a pooping rate of 1,630 gpm is 2,150 gpm/ft*

VeU 7S-19B-19aalextenda 5* feet belev the water table. She speci 

fic capacity of the veil is about as higi as aquifer conditions permit 

for the depth of penetration*

Veil g5-lQl-5dal (T*~S)

She coefficient of transmissibility of the basalt aquifer vas 

calculated (see figure 17) to be 5«<bd(r gpd/ft using the recorery 

data giTen in table 7* '&* specific capacity of the veil, && gpm/f t 

for a puaping period of 8 hours and a pumping rate of 1,33° SP*» *>* 

rery lov compared to the specific capacities of the other veils*

The veil-loss constant 0.21, computed from step-test data collected 

for short periods of time during the first f ev minutes of pumping vhen 

the pumping rate vas being adjusted is high. The veil loss for a pump 

ing rate of 1,330 gpm, 1*96 feet, is appreciable.

Based on the computed coefficient of transmissibility of the basalt 

aquifer and on the results of tests on other veils, the specific capacity 

of the veil should be more than 1,500 gpn/ft. It is possible that the 

l&»ineh liner (figure 5) effectively seals a highly permeable vater- 

bearing zone in the basalt (betveen the depths of 25& and 277 f oet) from 

the veil* The specific capacity of the veil might be greatly increased



if the 16-inch, liner war® perforated between the depths of 258 and 272 

feet 0 If the casing were perforated, the well would have to be resealed 

to prevent caving from the perched»water»table zone between the depths 

of 206 and 223 feet.

Well (Tl-6)

The coefficient of transmissibility of the "basalt was calculated 

(see figure 19) to "be 2«8x10° gpd/ft using tHe recovery data given in 

table-8. The specific capacity of the well is 1 8 ^70 gpm/ft for a ptamp- 

ing period of 2 hours and a pumping rate of 2,230 gpm. The well extends 

109 feet "below the water table. The spe@ifi<3 capacity of the well is 

about as high as aquifer conditions permit for the depth of penetration.

POTENTIAL YIELDS 0? TEST WELLS

The potential yields of the test wells cire limited in large part by 

the diameters of the wells8 because, as shown by the results of the aqui 

fer tests* the basalt aquifer will yield more water to the wells than can 

fre withdrawn with the largest pumps which can be placed in the wells*

A study of pump, well-construction, and aquifer-test data indicates

that optimum yields of test wells are as given in the table below:

Well no« Optimum yield
TJ.S.G.S. com

TV-1

6S-1SE-

cfs

TlMl- 

TK-6

2,700

2.700
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The yield of well SS-19E-5dal (TtM?) may "be 6 cfs after the well is recon 

structed. The optimum yields were determined to "be slightly less than the 

maximum amounts of water that can "be pumped from the wells because exces 

sive well losses will occur at higier rates of pumping*

Estimated drawdowns and ptnping levels

The order of magnitude of drawdowns and pumping levels can be 

obtained by using the results of aquifer tests and by estimating aquifer 

conditions based on the results of geologic and hydrologic studies made 

in other parts of the Snake Elver plain.

According to the water-table map given by Stearns 9 Crandall, and 

Steward (1938), ground water in the Snake River basalt in the vicinity of 

the test wells is moving in a southwesterly direction toward and discharges: 

into the Snake Biver. Withdrawals from the test wells will be balanced in 

large part by a decrease in discharge of ground water to the Snake Biver. 

To reduce discharge to the Snake Biver requires changing the gradient of 

the water table (lowering water levels "by taking water out of storage in 

the aquifer) throughout the area between the test wells and the river. 

Considerable time will elapse before the gradient is changed throughout 

the area affected and the cone of influence created by pumping reaches 

approximate equilibrium, at which time water will no longer be taken 

from storage within the aquifer. Computations made assuming values of T 

and S of 3.2x10 gpd/ft and 0*05 respectively and distances of 3° a&& 13 

miles from the pimped well to the river and to an observation point 

respectively indicate that time in the magnitude of 130 years will 

elapse before approximate (0.02 deviation from absolute equillbrltm)
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equilibrium conditions prevail. Before the done of influence stabilizes 

it will extend to and fee affected fey the northern boundary of the aquifer, 

about 5 miles north of veil 5S-173-26acl (TW-1).

Computations of dravdovns and pumping levels in the test veils vere 

made taking into account the tvo hydregeologic boundaries mentioned above 

(Snake Hirer, a recharge boundary, and the border of the Snake HiTer 

basalt aquifer, a barrier boundary) and assuming that the average coeffi 

cients of transmissionity and storage of the aquifer vithin the area of 

influence of pumping are 3*2x10 gpd/ft and 0.05 respectively. The 

records for observation veils 3S-13S»laal and 6s-12B-22aal indicate that 

at the beginning of irrigation seasons the vater table in the vicinity 

of the test veils may be as much as 7 f  «* belov the vater levels 

measured during the aquifer tests* She hydrogeologic boundaries inter

sect at an angle of about U5 degrees and the

and the nonequilibrium formula (£heis,

problems associated with the aquifer situation. Computed dravdovns and

pumping levels as the result of pimping the 5

optimal rates (total of 32 of s) 5 months of each year during the irriga 

tion season are given in the table belov*

image-veil theory (Ferris, 

1935) were used to solve? flov

veils indefinitely at:

Well no* Pumping Dravdovn 
rat a (SFOBL}

Pumping level 
balov land

Tbcl 

7S-19>-19aal 

8S-19S- 5dal

2,700

3,600

2,700

2.700

2,700

13

189

177

237

To be eoEDputed after veil is recon 
structed and testedo 

* 112
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The long-term drawdowns given above, include interf erensea between vella

liated belovs

Well noo Dravdovn in feet due to pumping other **  teat 
o vella

5S-17B-26acl T*=>1 0.6

6S-1SB- Jbel T*-2 00 5

»4 0.6

5dal TW-5 0.5

9S-19S-25bbl Ttf-6 0.2

The interf eren®®a listed above were computed for equilibrium ooa» 

ditiona. Interferences betveen vella after poaping for one irrigation 

season are anush leaa than the values given. 7or example^ the dravdova 

in veil 5&»17K-26ael as the result of pumping the other ^ teat vella for 

one irrigation aeaaen is about 0.3 foot? interference for equilibrium 

conditions ia Oo6 foot. The order of magnitude of the regional levering 

of the vater table as the result of pimping the 5 teat vella ia indi 

cated by the amount of interference betveem veil a »

She drawdowns aad pooping levels given in thia report are only 

approximate estimates of the effects of pumping because*

lo She Goeffieient of storage of the basalt aquifer could not be 

determined from aquif er~teat data and is therefore unknown »

2. She seeffieienta of tranamiaaibiHtj computed from teat data 

pertain only to the portions of the Snake Biver basalt sampled doping 

the tests (approximate cylinders vith diameters in the magnitude of 3 

miles)? the effects of long»term pimping will spread to much greater



unknovn

distances (more than 30 miles from the pumped 

be aff setsd by the tmhnova average hydrauli 

basalt vithin the laxge area under th®

3. The test veils only partially 

and the effects of partial penetration are 

Snake Biver basalt and the hydraulic 

zones penetrated by veils and deeper s©nes 

llo Yell-1®ss constants; are not known 

5. The effective radii of the test wells 

6« The magnitudes of fluctuations of 

long-term cycles) in the vicinity of the test

veil) and drawdowns will

properties of the Snake Biver

are

for

the Snake Biver basalt 

I the thickness of the 

betveen vater-bearing 

unknown., 

all test veils, 

are imTmovn. 

water table (annual and 

veils are unknovn.

COTCLUSICaJS

Drilling experience indicates that the beds of cinders and wind 

blown, lacustrine, and allwrial sedimentary materials interbedded in the 

Snake Biver basalt in the vicinity of the test veils are frequently 

unstable and casing is needed to prerent easingo Planning of future pro 

duction veils should anticipate installation of casing in most veils 

drilled along the Milner~0ooding Canal.

The results of aquifer tests indicate that the coefficient of 

transmissibility of the Snake Biver basalt along the canal is higi and 

ranges betveen 2*1aB£r and S»6zlO^ gpd/ft. The highest values of T, 

8*6x10° and 5.0x10^ gpd/ft, vere computed from data for veils 7S-19&- 

19aal (TtMl) and 8S-19X-5dal (TV-5) respe^tiTely^ The values of T 

computed from data for veils 5S~17*-26a£l (TY-l) , 6s-182-7bcl (TV-2), 

and 9S-19I-25bbl (T¥-6) ranged betveen 2eSxlOr and 3o6xiO^ gpd/ft and
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averaged 3«>2xlO° gpd/ft a indicating that the coefficient of transmissi- 

bility of the Snake Biver basalt is fairly uniform over large areas. 

The coefficients computed represent the average hydraulic property of 

the basalt aquif er within the cone of influence created by pumping. A 

test 8 hours in deration may sample an approximate cylinder of basalt 

having a diameter in the magnifodLe of 3 mile*.

The test veils only partially penetrated the Snake River basalt. 

The average depth ©f penetration belov the water table was only 77 feet* 

Massive layers of relatively impermeable basalt and fine-grained1 inter- 

beds often locally separate water-bearing zones penetrated by veils from 

deeper zones in the basalto It is probable, therefore, that the coeffi 

cient of transmissibility of the entire thickness of the Snake Biver 

basalt exceeds the values of T determined from the re suit a of the tests.

It is impossible to compute the coefficient of storage with any 

degree of accuracy using only data from a pumped veil. However9 the 

results of the tests do show that the coefficient of storage of the Snake 

River basalt in the vicinity of the test veils is characteristic of water- 

table conditions.

Study of the test data and analysis of the effects of heavy pumping 

indicate that future production veils should extend at least 100 feet and 

perhaps 150 feet belov the water table to reduce veil-entrance velocities 

and prevent large decreases in the yields of veils 0 Permeable water- 

bearing zones occurring at or near the water table may be devatered by 

heavy pooping. It is possible that the specific capacity of veil 8S-19&- 

5dal (TVM?) vas reduced from more than 1 9*>00 gpm/ft to 88 gpm/ft as the 

result of sealing a liner in a highly permeable water-bearing zone (about



20 feat in thickness) near the water table* 'Unpublished data in the 

files of the U« S* Geological Survey indicate that the yields of several 

wells in the Hinidoka Borth Side Pumping Blvi sion area, about 30 miles 

southeast of the test wall 9 recently decreased greatly as the result of 

a small decline in the water table* At least part of this deer ease is 

believed to be due to small depth of penetration below the water table* 

Values of specific capacity of tha 5 wells tasted ranged between 00

and 2 9150 gpm/fto Tha specific capacities of

more than 1,300 gpm/fto The yield of wall gS-19E-5dal (T*-5) which had 

the lowest specific capacity probably could be greatly increased by 

reconstructing the wall*

3 of 5 test walls werar

A study of pump, well-construction, and 

that optimum ptosping rates for tha test walls

aquifer-teat data indicates 

having diameters of 20 and

l6 inches are 8 and 6 cfs respectively. Drawdowns at these rates are 

small (tha drawdowns in 3 of tha 5 test walls for a pimping rate of 6 efs 

ware computed to be in the magnitude of H feet) 5 pumping levels range

between 112 and 237 faat below land surface* If starting diameters of 

inches the yields of thafuture production wells ware increased to 

walls probably would axcaad 0 cfs.

Studies made using tha results of tha aquifer tasts and other geo 

logic and hyurologic data on tha occurrence and movement of water in tha 

Snake River basalt indicate that large quantities of water can be with 

drawn from wells along tha Hilnar-Qooding Canal without seriously deplet 

ing tha aquifer* Computations made for a 5-*all system capable of yield 

ing 32 cfs during the Irrigation season indicate that the regional lower 

ing of tha water table in response to the pumping would be in tha
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magnitude of one-half footo The increase in the regional lowering of the 

water table as the result of pumping greater quantities of water will be 

approximately proportional, to the increase in withdrawals* Interference* 

"between wells will depend upon the spacing of the walls and pumping rate*. 

Because interference "between wells is so small a part of the total pumping 

Iift 0 spacing is comparatively -unimportant, except that a large somber of 

wells should not "be drilled within a small area«

The coefficient of storage of the Snake liver 'basalt could not be 

determined from the results of the tests because observation walls ware 

not available<> Computations of drawdowns were made using an assumed value 

of S based on experience in other parts of the Snake Elver plain* Before 

plans are made to develop large supplies of ground water it is important 

that more complete aquifer tests be made in the area utilizing two obser 

vation wells at different distances from the test well* More complete 

aquifer tests could be made by using the existing test walls if properly 

spaced observation wells were drilled near them, so that the coefficient 

of storage of the basalt aquifer could be determined* In addition, aqui 

fer tests could be made in several existing irrigation wells in Lincoln, 

Jerome, and Oooding Counties to determine the regional variation in the 

hydraulic properties of the Snake Elver basalt.

To date little is blown about the effects of heavy pumping on water 

levels in the Snake Biver basalt. The Minldoka North Side Pumping Divi 

sion project appears to offer an unusual opportunity for a detailed quan 

titative study of the effects of a heavy concentration of pumping and 

would provide Important data on the hydraulic properties of the Snake

Elver basalt and on response of the aqolfer to pumping. This data would 

be useful in planning future projects.
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DEPTH 
(FEET

0

19

29

36

57

66

73

82

90

141 

147 

157 

165 

18!

188

198

208

216

242

DRILLERS' LOG

FORMATION

THICKNESS 
(FEET)

1.3 CASING RECORD

BASALT, DARK GRAY, CREVICES

I3H BROWN-, LOOSE

SAND & CLAY.RE^DIG:* BROWN

BASALT, DARK GRAY

BASALT, RED, LOOSE

BASALT, RED & CRAY

BASALT, CRAY, SOLID

SANDY f CLAY, BROWN, BASALT

BASALT, BROWN, HARD

SANDY CLAY, BROWN, BASALT
SANDY CLAY,REDD ISH BROWN
IASALT, BROWN, LOOSE, CLAY

BASALT, BROWN, HARD
BASALT, DARK GRAY

SANDY CLAY, BROWN

BASALT, GRAY,) LOOSE, CLAY

BASALT, GRAY, COARSE

BASALT, GRAY, SOLID

BASALT, GRAY & RED, CINDERS

19

10

7

21

9

7

9

8

51

6

10

8

16

7

10

10

8

26

11.5

~r
21"

CASING

WATER LEVEL
J79;44»

11-5-57

_LAND 
SURFACE

200   
20" HOLE

202' 
6"ID.x
CASING

-200.7'

16" HOLE

-253.5«T.D.

FIGURE 2. DRILLERS' LOG AND CASING RECORD FOR WELL 5S I7E-26AC I

(NOT TO SCALE)



DEPTH 
(FEET

DRILLERS' LOG

FORf4ATION

CASING RECORD
THICKNESS 1.6*

U 
3

4 

20 
23 

38

45

69

83 
86

100

119 

125

137 

145 

151

Ib4

165 

175 

183 

185

200 
215
221

_-* n

TOP SOIL

BASALT, BOULDERS, LOOSE

BASALT, DARK GRAY
BASALT, GRAY-RED, LOOSE
BASALT, GRAY-RED, SOLID

BASALT, RED, LOOSE

BASALT, RED, SOLID

BASALT, BROWN, SOLID

BASALT, RED, LOOSE, BROKEN
BASALT, RED, SOLID

BASALT, DARK GRAY, COARSE

BASALT, BROWN, SOLID

BASALT, LIGHT GRAY, SOLID

BASALT, BROWN, COARSE
BASALT, RED, SOLID

MUD & BOULDERS, BROWN

BASALT, DARK GRAY, SOLID
BASALT, DARK GRAY, COARSE
BASALT, DARK CRAY, SOLID

BASALT, RED AND GRAY, LOOSE

BASALT, RED AND CRAY, SOLID
BASALT, GRAY, SOLID

BASALT. GRAY. LOOSE. BROKEN
BASALT, DARK GRAY, CINDERS

EET) 1 i

3 t ~

>* J

32I"ID.X 3/I6TI

15 CASING

7

24

14

3

14

19

6

12

8

6 

3

II

10

8

2

15

15
6
'8

"

WATER LEVEL 
I56.u6'

(II- 1-57}

i

20

LAND
SURFACE

 

" HOLE

-223.8' T.D

FIGURE 3. DRILLERS* LOC AND CASING RECORD FOR WELL 6S ISE-VacI (Tw'-2)

(NOT TO SCALE)



DEPTH 
(FEET)

0
I

10 
24

42
46
55

62

78

8!
89
99

127
132

151

166

170

203
205
209

233

250

262

270

275

279.9

DRILLERS' LOG

FORMATION

CASING RECORD
THICKNESS 

(FEET)

Top sotL
BASALT- GRAY. HARD
BASALT, GRAY, SOFT

BASALT, BLACK, LOOSE
BASALT. GRAY, HARD

BASALT, BROWN, CREVICES
BASALT, RED, LOOSE

BASALT, RED, CAVING, 
____CREVICES____
BASALT, RED, LOOSE
BASALT. RED. SOLID
BASALT, GRAY, HARD

BASALT, BROWN, SOLID

BASALT, BROWN, SOFT

BASALT, CRAY, HARD

CLAY, WATER

BASALT, LOOSE, CINDERS

BASALT, GRAY, HARD

BASALT, BLACK
BASALT, GRAY, SOLID

BASALT, CRAY

BASALT, BLACK, COARSE

BASALT, RED, COARSE

BASALT, BLACK, CREVICES

BASALT, CRAY, SOLID

BASALT, RED, SOFT

7

16

3
8
10

5

19

15

4

33

2
4

17

12

8

5

4.9

1_

I.AND 
"SURFACE

205' 
20" HOLE

J.

209.5' 
"ID.x£
CASING

WATER LEVEL 
226.17'

(10-23-57)

'

71.
16" f

i

205' 
;  208.4'

OLE

FIGURE 4. DRILLERS' LOG AND CASING RECORD FOR WELL 73 I9E-I9A*! (TO-4)

(NOT TO SCALE)



DEPTH 
(FEET

0 
I

45
50

81

94

109

135

160

206

223

230

252

269

290

297
310

329.1

DRILLERS'* LOG

FORMATION 
SOIL

THICKNESS l.0 f
GAS l r;c RECORD

(FEET

________________ 
BASALT; BCACKVSPFT,BR$VICE 5:5

BASALT, BROWN, HARD 

BASALT, GRAY, HARD

BASALT, RED, LOOSE

BASALT, BLACK, SOFT 
BASALT, BROWN, HARD

BASALT, GRAY, SOLID

BASALT, GRAY, LOOSE

BASALT, GRAY, HARD

TILTY SAND, CAVING

BASALT, BLACK, LOOSE

BASALT, BLACK, SOLID

BASALT, BLACK, COARSE

BASALT, GRAY, SOLID, 
CREVICES

BASALT, GRAY, COARSE
BASALT, RED, SOFT
BASALT, GRAY, SOLID

_±_i 
~T   

5»

5 CASING 

31

13

15

26

25

17

22

5»
J7 CONCRETE

LAND
SURFACE

21

7

13

19.1

272

277

1

Fi**

'

WATER LEVEL
257 .7 I 1

(10-7-57)

 
 L

'

* 

i

8( 
16"

L

]i

i

ZTk 
>0» K

pi 95

)» .
D.x*

NER

p

k

1

rf

OLE

f

/1 6"

r M
» 

j 52.1«
I 16" HOLE

I
J -329.1'T.D.

FIGURE 5. DRILLERS' LOG AND CASING RECORD FOR WELL 83 I9E-5DA1 (T\v-5

(MOT TO SCALE)



DEPTH 
(FEET)

0
5
15

DRILLERS 1 LOG

FORMATION

CASING RECORD
THICKNESS 2.0'

29

50

58

85

102

114

125

137

161

165

195

200

207.6

TOP SOIL, BOULDERS

HARDPAN, BOULDERS

CLAY, BOULDERS

BASALT, DARK CRAY, SOLID

BASALT, BROY/M, LOOSE

BASALT, BROWN, LOOSE

BASALT, GRAY

BASALT, BROWN

BASALT, DARK RED, LOOSE

BASALT, RED, LOOSE, CINDERS

BASALT, DARK GRAY, SOLID

BASALT, RED, SOFT

BASALT, RED & GRAY

BASALT, GRAY & BROWN, LOOSE

BASALT, GRAY & BROWN, SOLID

24

30

7.6

EET) >

5 J
10

14

21

8

27 i?
20" ^

17

12

11

12

*t*T
W.5 1

2i"iD.*3!
CASING

!-  

(OLE

r 1

WATER LEVEL
101.06'

(10-1-57)

- LAND 
SURFACE

136'

CASING

114'

*

1 11^,

7-r 
' -»

16"

i

ERFO 

CAS

   1

.6'

HOLE 

' POT7

I34»

FIGURE 6. DRILLERS' LOG AMD CASING RECORD FOR WELL 9S I9E-25BBI (T..-6)

(NOT TO SCALE)



DEPTH 
(FEET)

DRILLERS* LOG

FORMATION

CASING RECORD

u

II
20 

24 
40 
49 
57
80 
91 

96 

105

128 

166

101

TOP SOIL, CLAY

BASALT, CRAY, LOOSE, BOULDERJ
CLAY, YELLOW, BOULDERS

BASALT, BROWN, LOOSE
BASALT, RED
BASALT, RED

BASALT, LIGHT
BASALT, RED

SAND,
BASALT, LIGHT

, LOOSE

. SOLID

GRAY, SOLID

, SOLID

RED

CRAY, HARD

BASALT, LIGHT GRAY

BASALT, LIGHT

BASALT, LIGHT

GRAY, HARD

GRAY, LOOSE
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